To document incidence of depression, anxiety, and stress in women more than six months following an acute coronary syndrome.
Introduction
Cardiovascular disease (CVD) remains a major cause of disease burden in both men and women internationally 1 . It is the main cause of death in women from developed countries, though traditionally heart disease has been viewed as a male condition [2] [3] [4] .
Coronary heart disease (CHD) is the most common form of CVD and frequently manifests as acute coronary syndrome (ACS) which includes a range of clinical conditions from angina pectoris to acute myocardial infarction (AMI). Often referred to as acute cardiac events, these grave conditions are a major burden on healthcare resources and individuals in industrialized countries 5 .
Although it is well established that biochemical and lifestyle factors, such as inactivity and smoking are risk factors for CHD, increasingly the link between psychological and social risk factors in the development and progression of the disease has been noted 6 . This paper will discuss the influence of depression, anxiety and stress on the aetiology and progression of heart disease and report findings of a pilot study to derive empirical data to inform education and counseling strategies. To date, the majority of psychological and social interventions in women have targeted the immediate post discharge phase 7 . There is little information available on the longterm adjustment of women to the acceptance of their illness and management.
Psychosocial risk factors should be monitored in the same way as cholesterol, smoking, activity and other modifiable risk factors as part of a comprehensive secondary prevention risk strategy 8 .
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Cardiac rehabilitation (CR) programs provide important mechanisms to deliver effective rehabilitation strategies as well as secondary prevention following an acute cardiac event 9 . However, CR participation rates in women are low suggesting that these programs do not necessarily meet their needs 10 . It is possible that women do not receive information to inform them of the importance of psychological and social issues in modulating their recovery. These issues are of great importance in women as it has been reported that women often have worse outcomes than men [11] [12] .
Although the evidence base for depression and cardiovascular disease is strong, the data for anxiety and stress in influencing health outcomes is not as compelling. This discrepancy may be due to issues related to psychometric testing and clustering of factors as discussed below.
Depression
There is an expanding literature relating psychosocial factors with the development of CHD and with adverse prognosis following an acute coronary event 13 . In large prospective national studies in the United States of America (USA), depression was associated with an increased risk of CHD incidence in both men and women 14 .
Findings of a 13-year prospective study suggested that individuals with major depression had a 4.5 times greater risk of AMI compared with those with no history of depression 15 . Further, the Women's Health Initiative Observational Study showed a significant association between depression and cardiovascular disease (CVD) risk in older women 16 . In women with no history of CVD, depression was an independent predictor of death from CHD (50% more likely) 16 .
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It is estimated that 15 to 20% of individuals suffer depression following a cardiac event 14 . Depressed patients experience more social problems over the first year of recovery from their cardiac events, report impaired quality of life, less adherence to treatment and lifestyle advice, and are slower to return to work as compared to nondepressed patients 13, 17 . While it is generally accepted that depression alone warrants treatment, there is continued debate as to whether depression is a risk factor for future cardiac mortality and morbidity. The National Health and Nutrition Examination Survey (NHANES) showed depression to be associated with increased CHD mortality in men, but not in women 13 . In this study more severe levels of depression were related to non-fatal CHD events in women with no relationship to fatal CHD 14 .
Some studies have shown that depression following AMI is associated with increased risk of future cardiac events and cardiac mortality 15 , however a number of studies have not shown this relationship 13 . Posited reasons for this discrepancy in mortality findings involve changes in the definitions of ACS and issues in study design, including small sample sizes and under-powering 13 . The occurrence and manifestation of depression following ACS fluctuates during the months of recovery and may interact with other psychosocial factors such as relationship pressures and social support, both of which can vary over time and be impacted by onset of a patient's cardiac illness 18 . Furthermore, it has been suggested that timing of assessment for depression can alter results. For example, studies finding an effect for depression typically assessed depression in the first two weeks post cardiac event, while others which had assessed depression after five months found no association 19 .
Clustering of risk factors
Psychosocial and conventional risk factors often coexist. Depressed persons are likely to smoke and be physically inactive, thus leading to an overweight condition 6, 20 . Other theories determining causes look at possible biological mechanisms explaining the links between CHD, depression, and CVD, including decreased autonomic regulation leading to a decreased heart rate and increased platelet dysfunction 20 . This cycle of events predisposes patients to vascular occlusion and AMI 21 . A clinical investigation found depression is not only a risk factor for CHD but is a predictor of post-AMI mortality in persons without high levels of social support 18 . This study included 906
participants of which 31.5% were women. Negative emotions can interfere with a patient's capacity to cope with their physical illness, thus implicating a reduced quality of life and susceptibility to unhealthy lifestyle behaviours 22 .
The Enhancing Recovery in Coronary Heart Disease Patients Study (ENRICHD) was a multi-center clinical trial which assessed whether treating depression and increasing social support immediately after acute MI reduces the risk of recurrent nonfatal infarction and death 23 . Depressed patients received CBT [24] [25] while those with low social support had detailed assessments of their social needs, relationships, and deficits. Counseling sessions were tailored to address needs by focusing on strengthening network ties to be more functional, supportive, and satisfying, or to create new relationships. Although this intervention did not have an impact on the composite primary outcomes of all cause mortality and nonfatal MI, the intervention did improve depression and social support. It was also suggested that treatment for depression and provision of social support be provided later in the recovery trajectory 8 or for a duration longer than the first 6 months after an acute event. This result underscores the complexity of the interaction of biological, psychological, and social factors on the progression of CHD.
Anxiety
In addition to depression, anxiety is recognized as a potentially modifiable risk factor for CHD and contributes to poorer prognosis after acute coronary events 26 . The
Normative Aging Study found that higher levels of anxiety were associated with nearly double the risk of fatal CHD 26 . A 20-year follow-up of women in the Framingham Study found that anxiety symptoms were linked to significantly increased risk of AMI and coronary-related death in homemakers 27 . Additionally, a study of 912 patients from Australia, South Korea, Japan, England, and USA found that anxiety was significantly higher in women than in men following an AMI 28 .
Moser et al 28 concluded that higher anxiety is a cause of poorer outcomes including further morbidity and higher rates of mortality post-AMI.
Stress
Workplace issues are prevalent in the literature on stress and heart disease. Kimivaki et al 29 As discussed above, depression, anxiety, and stress are recognized as risk factors for coronary heart disease that are potentially modifiable.
As a consequence of a lack of clarity in the research, a survey was undertaken in female survivors of an ACS event to examine their self-reported levels of depression, anxiety, and stress and to inform a long term secondary prevention risk strategy for women.
Method

Sample
In order to obtain a sample remotely from an acute cardiac event, 117 women were identified from a large metropolitan public hospital coronary care unit database in Melbourne, Australia. Women were eligible if they had been admitted to hospital with a verified diagnosis of ACS within 6 to 14 months of the event, and were aged 10 between 55 and 70. This age group was targeted as previous international research has indicated they have poorer prognoses and higher rates of co-morbidities than their male counterparts following an ACS event 32 . Following on from advice from the ENRICHD study 23 , women within 6-14 months of the event were selected in order to allow for a period of normalisation and adjustment, particularly as this study focussed on the adjustment and recovery of women with an emphasis on stress, anxiety, and 
Instrument
The Depression, Anxiety, and Stress Scale (DASS 21) [33] [34] was mailed to all potential participants. The DASS 21 consists of three self-report scales designed to measure depression (dysphoria, hopelessness, devaluation of life, self-deprecation, lack of interest/involvement, anhedonia, and inertia), anxiety (autonomic arousal, skeletal muscle effects, situational anxiety, and subjective experience of anxious affect), and stress (chronic non-specific arousal, difficulty relaxing, nervous tension, and being easily upset/agitated, irritable/over-reactive and impatient) [33] [34] . The DASS has demonstrated high internal consistency and has been developed and validated in Australian populations. The alpha values for the 7 item scales are depression 0.81; anxiety 0.73; and stress 0.81. The DASS distinguishes well between aspects of depression, physical arousal, and psychological tension and agitation 35 . In a previous study using a normal population, reliability of the DASS was excellent and the measure possessed adequate convergent and discriminant validity 36 . The DASS 21 is particularly useful in that it is sensitive to symptoms of depression whereas tools such as the Beck Depression Inventory only identify depressive illness. Given the relationship of psychological and social factors to the outcomes of women with ACS, this instrument was considered appropriate to consider depression, anxiety, and stress as unique constructs.
Procedure
The hospital database was comprehensively searched and identified approximately 117 potential participants which met the inclusion criteria. These women were mailed an information sheet and the survey instrument. Potential participants were sent reply-paid envelopes to encourage all to respond and to prevent any respondent socioeconomic sample bias. In view of the fact that women were solicited from a database source, it was considered that methods to promote return of surveys such as mail reminders and follow-up surveys were inappropriate. Data was entered into SPSS (Version 12.0.1) and underwent descriptive analysis.
Results
Sample Characteristics
Within a six-week data collection timeframe, a response rate of 33.3% was achieved with thirty-nine women with a mean age of 63 (SD 4.97) years comprising the study sample. More than half of the women (53.8%) reported a medical history of AMI.
First diagnosis of heart disease occurred for 53.8% of the sample within twelve months prior to participating in the study. Figure 1 represents the twenty-one items of the DASS and the corresponding percentages of women in the sample who indicated that statements either did not apply or applied to them in varying degrees. Figure 2 represents the women's levels of depression, anxiety, and stress by level of severity as indicated by their responses to the DASS items. Although most participants scored within normal levels of each construct, mild to extremely severe levels of depression (33.4%), anxiety (39.6%), and stress (29.7%) were evident. Table 1 presents the DASS severity ratings and where our data fit into it.
DASS Results
Depression Subscale
As represented in Table 1 , the sample achieved a mean score of 9.18 (SD 11.29). A normal score on the depression subscale falls between 0 and 9. This result indicates that study participants were on average bordering between normal and mild depression.
Responses to individual data items offer further insight into the nature of women's depression levels. In response to the statement regarding finding it difficult to work up the initiative to do things in the past week, 67% of women reported that this statement applied to them some, a good part, or most of the time (Fig. 1) . In response to the statements, "I felt down-hearted and blue" and "I was unable to become enthusiastic about anything," 47% of the women indicated agreement.
Overall, responses to items within the depression subscale revealed the majority of women reported that depression-indicative statements did not apply to them, however between 28-67% of participants did reflect agreement to statements depicting 13 depressive thoughts or feelings occurring in the previous week. These results suggest that the incidence of depression among women following diagnosis of heart disease is by no means insignificant and warrants attention.
Anxiety Subscale
Within the domain of anxiety, a score of 8-9 indicates mild anxiety and a score of 10-14 indicates moderate anxiety ( Table 1 ). The mean score of 9.26 (SD 10.54) indicates participants bordered on average between mild and moderate anxiety levels. Levels of anxiety (Fig. 2 ) depict the majority (60.5%) of women within a normal range, however 21% were categorized as having severe or extremely severe levels of anxiety.
Again, responses to items within this subscale indicated the majority of women reported anxiety-indicative statements did not apply to them. However, more than half (56%) of respondents confirmed that the statement, "I was aware of dryness of my mouth," applied to them some, a good part, or most of the time within the last seven days (Fig. 1) . The remainder of the anxiety items reflected 20 -47% of participants agreed to some degree with statements indicating the experience of anxiety.
Stress
Scores between 0 -14 are classified as normal on the stress subscale. The sample achieved a mean score of 11.95 (SD 13.24), thereby indicating, on average, normal levels of stress experienced within this group (Table 1) . Although participants again mainly reported normal levels of stress, nearly one third (29.7%) of participants' scores indicated elevated stress levels (Fig. 2) . More than half (64%) of participants reported they had difficulty relaxing in the past seven days (Fig. 1) . The remainder of items on this subscale indicated experiences of these circumstances in 40 -51% of participants. These results indicate the pervasive experience of stress within this group of women following ACS.
Discussion
The pilot data reported above provides some insight into the experiences of depression, anxiety, and stress in the recovery period following an ACS event. The exploratory design of this pilot study does not allow us to comment on the attribution of these factors. The absence of pre-morbid baseline data also inhibits interpretation of these findings. It is important to be able to distinguish between intrinsic and extrinsic factors that modulate the recovery experience.
In the absence of expert assessment we cannot conclusively attribute a clinical diagnosis of depression or morbid levels of anxiety and/or stress. Despite this limitation, the data reveal that women continue to experience some distress. The study design disallowed deeper exploration of these factors and relationships to other factors such as health outcomes and symptomatology. It is possible that the small sample size, low response rate and ensuing responder bias may mean that these data are not representative of the total population. The limitations of small participant numbers also preclude the ability to generalize the study findings to other patient
populations. Yet, these pilot data will be useful in powering future studies to decrease the burden of depression, stress, and anxiety in women and provide insight into the recovery trajectory of women.
Despite these limitations, this select population's self-reported levels of depression, anxiety, and stress has significant implications for clinical management, ongoing secondary prevention initiatives, and patient education and counseling strategies. The increasing evidence-base for the impact of psychological and social factors highlight the importance of assessing and addressing these factors during and following the ACS admission.
Implications for clinical practice and further research
Although a low rate of psychological morbidity is reported in this sample, a substantive body of literature supports consideration of psychological factors in care
planning. Clearly there is emerging data linking psychological factors and the progression of heart disease. These data suggest that screening and intervention programs need to target those at greatest risk. Consequently, further research is needed to identify interventions appropriate to patient characteristics, levels of distress, and the complex interplay of psychological constructs such as depression, stress, and anxiety, particularly among women who are at greatest risk. Information around the clustering of risk factors and symptoms, both psychological and physical, may assist in targeting high risk individuals. The configuration and timing of not only interventions but assessment windows is also poorly understood 10,37-39 .
The data derived from this study illustrate that although many women do not experience depression, stress, and anxiety at pathological levels, a significant number have ongoing distress which may potentially adversely impact on health outcomes 7 .
The challenge is to implement reliable and valid measures to assess women at higher 16 risk and ensure access to appropriate interventions. It is also important that this screening and vigilance continues beyond the acute care and rehabilitation sectors to primary care. It is possible that the use of valid and reliable measures in the acute care setting may assist at identifying those at greatest risk. Development of effective transitional care models involving practice nurses and general practitioners in these screening activities is likely to increase in importance particularly within a context of decreasing lengths of hospital stay 39 .
The development of a screening system and an education or support service for women post-ACS are possible interventions arising from this research that would benefit this population as a means of secondary prevention 40 . The reluctance for women to attend cardiac rehabilitation, in spite of higher levels of morbidity underscores the importance of analysis of the recovery trajectory of women following an ACS event and the tailoring of interventions to meet the needs of women at highest risk 7 . It is also important that critical care nurses appreciate the importance of these factors when developing short and long term care plans for women with coronary heart disease 40 . 
